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In some embodiments , a method may include preparing 
building forms including at least some cementitious mate 
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cell foam particles to form a substantially dry composition . 
In some embodiment , at least some of the cementitious 
material particles may adhere to at least some surface 
deformations on the surface of the closed cell foam particles . 
In some embodiments , the method may include mixing a 
second portion of water with the substantially dry compo 
sition for a second period of time to form a partially wet 
composition . In some embodiments , a method may include 
forming a building form including at least some cementi 
tious materials from the partially wet composition . In some 
embodiments , the closed cell foam particles may include 
expanded polystyrene . In some embodiments , a ratio of the 
water to cementitious material particles may range from 0 . 20 
to 0 . 40 . 
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METHODS AND SYSTEMS FOR THE the substantially dry composition for a second period of time 
FORMATION AND USE OF REDUCED to form a partially wet composition . In some embodiments , 
WEIGHT BUILDING BLOCKS FORMS a method may include forming a building form including at 

least some cementitious materials from the partially wet 
CLAIM OF PRIORITY 5 composition . In some embodiments , the closed cell foam 

particles may include expanded polystyrene . In some 
This application claims benefit of priority of U . S . Provi embodiments , the water to cementitious material by weight 

sional Application Ser . No . 61 / 986 , 829 entitled “ METH - may range from 0 . 20 to 0 . 33 or from 0 . 20 to 0 . 40 by weight . 
ODS AND SYSTEMS FOR THE FORMATION AND USE The resulting building form may include a reduced weight 
OF REDUCED WEIGHT BUILDING BLOCKS FORMS ” 10 composite building form . 
filed Apr . 30 , 2014 , the content of which is incorporated by In some embodiments , the cementitious materials may 
reference herein in its entirety and for all purposes . include cement and fly ash . 

In some embodiments , the closed cell foam particles may 
BACKGROUND OF THE INVENTION include polystyrene . The closed cell foam particles may 

15 include expanded polystyrene . 
1 . Field of the Invention In some embodiments , a method may include containing 
The present disclosure generally relates to building forms . the partially wet composition in a dispenser . The dispenser 

More particularly , the disclosure generally relates to a may form at least a portion of a substantially automated 
method and system for making building forms including building form production system . The method may further 
systems and methods for manufacturing building forms 20 include mechanically transferring a first portion of the 
including at least some cementitious materials . partially wet composition from the dispenser to a mold 

2 . Description of the Relevant Art coupled to the dispenser to form the first portion into a 
Recent innovations in cement - based construction materi desired shape . The method may include mechanically 

als have led to improved durability , and overall quality . releasing the first portion of the partially wet composition 
Building blocks and panels made of a mixture of polystyrene 25 from the mold . The method may include mechanically 
foam , cement , and other admixtures have come into use . transferring a second portion of the partially wet composi 
These composite building blocks can be stacked or other - tion from the dispenser to the mold to form the second 
wise arranged during construction in the same general portion into the desired shape . The method may include 
manner as ordinary cement blocks to form walls and other mechanically releasing the second portion of the partially 
construction elements . Composite building blocks and pan - 30 wet composition from the mold . The method may further 
els can be shaped . include curing the first portion and the second portion of the 

Because these composite building blocks and panels partially wet composition to form a building form including 
contain a significant proportion of polystyrene foam , they at least some cementitious materials . 
are lighter and easier to handle during construction than pure In some embodiments , the method may include mechani 
concrete blocks of similar size . Because of their composi - 35 cally transferring the first portion of the partially wet com 
tion , such blocks and panels are easy to shape for installation position from the dispenser to a conveyance container ( e . g . , 
of , for example , electrical wiring or plumbing . Such com - a fill cart ) . The method may include mechanically transfer 
posite blocks and panels have the additional advantage of ring the first portion of the partially wet composition from 
providing a greater insulating value when compared with the conveyance container to the mold . 
traditional building materials . The R - value of such blocks 40 In some embodiments , the method may include vibrating 
and panels is typically higher than exhibited by buildings the conveyance container while transferring the first portion 
constructed of traditional building materials . In addition to ( e . g . , at between about 35 Hz to 42 Hz or 35 Hz to 60 Hz 
R - value , the wall system provides thermal mass . The com - ( e . g . , using machine settings ) ) . The conveyance container 
bination of continuous insulation , high R - value , and thermal may be moved back and forth above the mold while trans 
mass give the energy efficiency performance of the wall 45 ferring the first portion . The method may include screening 
system . Such composite blocks and panels are highly fire at least some excess first portion above an upper level of the 
and pest resistant , dramatically reducing the risk of fire or open mold using the conveyance container . 
pest damage to structures made with them . In some embodiments , the method may include compress 

In a typical process for manufacturing such blocks and ing the first portion of the partially wet composition in the 
panels , varying amounts of polystyrene foam and cement are 50 mold ( e . g . , to about 60 - 90 % of the first portions initial 
mixed with chemical admixtures to hold the foam granules volume ) . The first portion of the partially wet composition 
together in a lightweight composite mixture . The light may be compressed in the mold using a tamper and / or a 
weight composite mixture is poured into a mold and cured vibrator ( e . g . , between about 50 to 60 Hz ( e . g . , using 
in the mold until it has hardened enough to be handled by machine settings ) ) . The first portion of the partially wet 
people or machinery . 55 composition may be compressed for a period of time includ 

ing , for example , between 1 to 20 seconds , between 3 to 8 
SUMMARY seconds , or between 4 to 6 seconds . 

In some embodiments , mechanically releasing the first 
In some embodiments , a method may include preparing portion of the partially wet composition from the mold 

building forms including at least some cementitious mate - 60 comprises releasing the first portion from the mold in less 
rials . The method for preparing forms may include mixing than 2 minutes , less than 1 minute , less than 30 seconds , or 
substantially dry cementitious material particles with closed less than 10 seconds . 
cell foam particles to form a substantially dry composition . In some embodiments , vibration , within certain param 
At least some of the cementitious material particles may eters during one or more steps of the manufacturing process , 
adhere to at least some surface deformations on the surface 65 of the mold , the partially wet composition , or both may be 
of the closed cell foam particles . In some embodiments , the essential to automatically manufacturing building forms in 
method may include mixing a second portion of water with an efficient manner . In some embodiments , making the 
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building form may include vibration with a log - amplitude terms “ first , ” “ second , ” “ third , ” and so forth as used herein 
between a first boundary and a second boundary . In some are used as labels for nouns that they precede , and do not 
embodiments , the first and the second boundaries may be imply any type of ordering ( e . g . , spatial , temporal , logical , 
described as piecewise linear functions connecting the etc . ) unless such an ordering is otherwise explicitly indi 
points . In some embodiments , the first boundary may 5 cated . For example , a “ third die electrically connected to the 
include a log - amplitude of about 200 mm / s at 0 Hz fre - module substrate ” does not preclude scenarios in which a 
quency , about 200 mm / s at 20 Hz frequency , about 200 “ fourth die electrically connected to the module substrate ” is 
mm / s at 30 Hz frequency , about 25 mm / s at 150 Hz connected prior to the third die , unless otherwise specified . 
frequency , about 2 . 0 mm / s at 350 Hz frequency , and about Similarly , a " second ” feature does not require that a “ first " 
1 . 0 mm / s at 600 Hz frequency . The second boundary may 10 feature be implemented prior to the " second ” feature , unless 
include a log - amplitude of about 0 . 1 mm / s at 0 Hz fre otherwise specified . 
quency , about 0 . 1 mm / s at 20 Hz frequency , about 5 . 0 mm / s Various components may be described as “ configured to ” 
at 50 Hz frequency , about 0 . 5 mm / s at 150 Hz frequency , perform a task or tasks . In such contexts , " configured to ” is about 0 . 1 mm / s at 400 Hz frequency , and about 0 . 1 mm / s at a broad recitation generally meaning “ having structure that ” 600 Hz frequency ( e . g . , as described in methods ) . performs the task or tasks during operation . As such , the 

BRIEF DESCRIPTION OF THE DRAWINGS component can be configured to perform the task even when 
the component is not currently performing that task ( e . g . , a 

Advantages of the present invention may become appar set of electrical conductors may be configured to electrically 
ent to those skilled in the art with the benefit of the following 20 connect a module to another module , even when the two 
detailed description of the preferred embodiments and upon modules are not connected ) . In some contexts , " configured 
reference to the accompanying drawings . to ” may be a broad recitation of structure generally meaning 

FIG . 1A depicts a diagram of a perspective view of an “ having circuitry that ” performs the task or tasks during 
embodiment of a building form . operation . As such , the component can be configured to 

FIG . 1B depicts a diagram of an embodiment of a 25 perform the task even when the component is not currently 
close - up detailed view of an outer surface of the building on . In general , the circuitry that forms the structure corre 
form depicted in FIG . 1A . This is merely one embodiment , sponding to " configured to ” may include hardware circuits . 
in other embodiments closed cell foam particles may be Various components may be described as performing a 
more compacted together or more densely than depicted . task or tasks , for convenience in the description . Such 

FIG . 1C depicts a diagram of a perspective view of an 30 descriptions should be interpreted as including the phrase 
embodiment of building forms used to construct a portion of “ configured to . ” Reciting a component that is configured to 
a wall of a building . perform one or more tasks is expressly intended not to 

FIG . 2 depicts a flow chart of a method for preparing invoke 35 U . S . C . $ 112 paragraph ( f ) , interpretation for that 
building forms including at least some cementitious mate component . 
rials . 35 The scope of the present disclosure includes any feature 

FIG . 3 depicts a diagram of a perspective view of an or combination of features disclosed herein ( either explicitly 
embodiment of a system for preparing building forms or implicitly ) , or any generalization thereof , whether or not 
FIGS . 4A - B depict two tables ( i . e . , TABLE 4a and it mitigates any or all of the problems addressed herein . 

TABLE 4b ) showing points along the upper and lower Accordingly , new claims may be formulated during pros 
vibration boundaries for systems and / or methods of prepar - 40 ecution of this application ( or an application claiming pri 
ing building forms . ority thereto ) to any such combination of features . In par 

FIG . 5 depicts a graphical representation of the opera - ticular , with reference to the appended claims , features from 
tional vibration boundaries for systems and / or methods of dependent claims may be combined with those of the 
preparing building forms . independent claims and features from respective indepen 

While the invention is susceptible to various modifica - 45 dent claims may be combined in any appropriate manner and 
tions and alternative forms , specific embodiments thereof not merely in the specific combinations enumerated in the 
are shown by way of example in the drawings and may appended claims . 
herein be described in detail . The drawings may not be to It is to be understood the present invention is not limited 
scale . It should be understood , however , that the drawings to particular devices or methods , which may , of course , vary . 
and detailed description thereto are not intended to limit the 50 It is also to be understood that the terminology used herein 
invention to the particular form disclosed , but on the con - is for the purpose of describing particular embodiments only , 
trary , the intention is to cover all modifications , equivalents and is not intended to be limiting . As used in this specifi 
and alternatives falling within the spirit and scope of the cation and the appended claims , the singular forms “ a ” , 
present invention as defined by the appended claims . " an ” , and “ the ” include singular and plural referents unless 

55 the content clearly dictates otherwise . Thus , for example , 
reference to “ a form ” includes one or more forms . 

m 

* * * 

DETAILED DESCRIPTION 

Definitions 

The headings used herein are for organizational purposes 
only and are not meant to be used to limit the scope of the 
description . As used throughout this application , the word 60 
“ may ” is used in a permissive sense ( i . e . , meaning having 
the potential to ) , rather than the mandatory sense ( i . e . , 
meaning must ) . The words “ include , ” “ including , ” and 
" includes ” indicate open - ended relationships and therefore 
mean including , but not limited to . Similarly , the words 65 
“ have , ” “ having , ” and “ has ” also indicated open - ended 
relationships , and thus mean having , but not limited to . The 

Unless defined otherwise , all technical and scientific 
terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art . 

The term " cementitious materials ” as used herein gener 
ally refers to any of various building materials which may be 
mixed with a liquid , such as water , to form a cement base 
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substance , and to which an aggregate may be added ; a section of wall and / or as the building forms are positioned . 
includes cements , limes , and pozzolans . Structural materials may include , for example , metal col 

The term " connected ” as used herein generally refers to umns or beams or rods ( e . g . , rebar ) and / or concrete . Rebar 
pieces which may be joined or linked together . may be positioned in one or more of the channels followed 

The term " coupled ” as used herein generally refers to 5 by concrete . The rebar / concrete may provide the structural 
pieces which may be used operatively with each other , or stability for the walls and building once positioned and 
joined or linked together , with or without one or more cured . Typically , the structural materials are rebar and con intervening members . crete . In some cases , the concrete may be replaced with a The term “ directly ” as used herein generally refers to one structural or non - structural grout . In some embodiments , the structure in physical contact with another structure , or , when 10 structural components may be supplemented with a wide used in reference to a procedure , means that one process flange steel beam or column or with a steel pipe column . In effects another process or structure without the involvement 
of an intermediate step or component . such embodiments , the portions of the wall that are concretel 

rebar may be structurally tied to the areas of the walls that The term " piecewise linear function ” as used herein generally refers to a function composed of straight - line 15 are supplemented with steel columns or beams . Any number 
sections . of types of facing may be applied to the exterior side ( e . g . , 

In some embodiments , a system and / or a method may brick 160 , stucco , siding , membranes , etc . ) or interior side 
include preparing building forms including at least some ( e . g . , wood or metal studs 170 , sheetrock 180 , plaster , etc . ) 
cementitious materials . FIGS . 1A - B depicts a diagram of a of the wall as required . 
perspective view of an embodiment of a building form 100 . 20 FIG . 2 depicts a flow chart of a method 200 for preparing 
In some embodiments , a building form may include a building forms including at least some cementitious mate 
lightweight material ( for example lightweight relative to rials . The method for preparing forms may include mixing 
concrete building blocks ( e . g . , concrete masonry units substantially dry cementitious material particles with closed 
( CMU ) ) . In some embodiments , the building form may be cell foam particles to form a substantially dry composition 
formed from materials which are fire resistant , pest ( e . g . , 25 ( 210 ) . At least some of the cementitious material particles 
termite , rodent , etc . ) resistant , sound dampening , durable , may adhere to at least some surface deformations on the 
provide increased safety from storm / wind damage , and / or surface of the closed cell foam particles . 
provide a greater relative insulation value ( e . g . , relative to In some embodiments , mixing substantially dry cemen 
other common building materials ) . In some embodiments , titious material particles with closed cell foam particles to 
building forms may be formed from at least partially 30 form a substantially dry composition may include combin 
recycled materials . Building forms may not be substantially i ng the closed cell foam particles with a first portion of 
structurally supportive ( e . g . , as regards the building itself ) . substantially dry cementitious material particles to form a 

In some embodiments , building forms 100 may include a dry composition . In some embodiment , the first portion of 
plurality of channels 110 formed within and / or along one or the substantially dry cementitious material particles may 
more edges 115 of the building form . Channels or openings 35 include about 40 to 60 % of the substantially dry cementi 
110a may extend through the body 120 of the building form . tious material particles of the total amount of particles to be 
Channels 110b may extend along an edge of the building added . The first portion may include about 50 % or more of 
form . Channels 110b may have a shape equivalent to half of the total amount of particles to be added . Once combined the 
an opening 110a cut along a longitudinal axis . When build dry composition may be mixed or agitated in some way for 
ing forms 100 are stacked on top of one another and / or 40 a first period of time . The first period of time may include 
adjacent to one another along their edges two channels 110b about 10 to 60 seconds , about 20 to 40 seconds or about 25 
positioned adjacent one another form an opening ( e . g . , to 35 seconds . At least some of the cementitious material 
similar to channels 110b , although they do not have to have particles may adhere to at least some surface deformations 
the same cross section ) . Channels 110 may include any on the surface of the closed cell foam particles . Typically 
number of shape cross sections . Circular openings may 45 polystyrene is mixed with a wet cement mixture ( wherein 
include advantages such as inhibiting formation of air water and cement have been mixed previously ) or water , 
bubbles when the openings are filled with , for example , polystyrene , and cement are mixed together all at once . 
concrete or grout . In some embodiments , channels 110 may M ixing or agitating a portion of the dry cementitious mate 
be approximately 6 " in diameter . In some embodiments , rial particles with the closed cell foam particles prior to 
channels 110 may be arranged in a grid approximately 16 50 adding water may allow the dry cementitious material 
inches on center . In some embodiments , the building form particles to adhere to the surface of the closed cell foam 
may be about 10 inches wide by about 16 inches high by particles ( for example to surface deformations on the closed 
about 32 inches long . cell foam particles ) . This may promote better adhesion of the 

FIG . 1C depicts a diagram of a perspective view of an wet cementitious material upon mixing water with the dry 
embodiment of building forms 100 used to construct a 55 cementitious material particles and the closed cell foam 
portion of a wall 130 of a building . As depicted in FIG . 1C particles mixture relative to current methods . Premixing a 
building forms 100 may be stacked atop one another such portion of the dry cementitious material particles and the 
that channels 110a from adjacent forms are aligned forming closed cell foam particles may break up any clumps of the 
a channel which runs vertically ( or alternatively horizon - dry cementitious material particles before the water is added 
tally ) through the wall . Channels 110b along edges 115 may 60 such that the amount of required cementitious material is 
form openings 110b when building forms are positioned reduced . 
adjacent to one another . Once positioned the channels in the In some embodiments , the method may further include 
building form may form an interconnecting network . Build combining a first portion of water with the dry composition 
ing forms may be positioned upon a suitably stable building to form the substantially dry composition . In some embodi 
platform 140 ( e . g . , poured concrete slab foundation ) . Struc - 65 ments , the first portion of water may include about 10 to 
turally supportive building materials 150 may be positioned 30 % of the total amount of water to be added to make the 
in channels 110 after the building forms are all positioned for substantially dry composition . The method may include 
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combining the substantially dry composition with a second beads . Shredded polystyrene as is currently used in industry 
portion of substantially dry cementitious material particles . may cause problems as opposed to “ newly ” expanded beads . 

In some embodiments , the method may include mixing a Shredded polystyrene may produce an inconsistent mix for 
second portion of water with the substantially dry compo - the building form . One of the main issues with shredded 
sition ( 220 ) for a second period of time to form a partially 5 polystyrene is the inconsistency of the raw material which 
wet composition . The second period of time may include makes it more difficult to manufacture the composite build 
about 50 to 100 or about 50 to 120 seconds , about 60 to 90 ing form and also results in very inconsistent product 
seconds or about 70 to 80 seconds . In some embodiments , a dimensions , density and overall performance of the product . 
ratio of the total water to the total cementitious material Newly expanded beads may be expanded to a desired size 
particles ranges from 0 . 20 to 0 . 40 , 0 . 20 to 0 . 33 , 0 . 23 to 0 . 28 , 10 and / or desired shape in a uniform and consistent manner . 
or 0 . 24 to 0 . 26 by weight . In some embodiments , a ratio of In some embodiments , the closed cell foam particles may 
the total water to the total cementitious material particles be formed at least in part from expanded polystyrene . 
may range from 0 . 20 to 0 . 40 by weight . Typically if the ratio Polystyrene is extracted from oil . Expanded polystyrene 
is less than 0 . 23 or greater than 0 . 28 , then a manufactured starts as small cylindrical or spherical beads with a typical 
building form may not be structurally sound ( e . g . , the 15 diameter of 0 . 5 - 1 . 5 mm . They may contain an expanding 
building form once removed from the mold may collapse agent . In some embodiments , the expanded polystyrene 
before curing ) . For example , too little water and the partially beads may be formed from unexpanded beads with a mean 
wet composition will not stick together to make a building unexpanded bead size of 0 . 50 mm to 1 . 40 mm , 0 . 70 mm to 
form when removed from a mold while substantially 1 . 10 mm , or 0 . 80 mm to 0 . 90 mm . In some embodiments , 
uncured in an automated process . If too much water then the 20 the expanded polystyrene beads may be formed from unex 
partially wet composition will collapse and not hold its panded beads with a mean unexpanded bead size of 0 . 85 
shape when removed from a mold while substantially mm . Expanded polystyrene beads may include a 1 mm to a 
uncured in an automated process . In some embodiments , a 7 mm average diameter . Expanded polystyrene beads may 
method may include forming a building form including at include a 3 . 5 mm average diameter . Expanded polystyrene 
least some cementitious materials from the partially wet 25 beads may include a 0 . 005 g / cc to 0 . 025 g / cc bulk density 
composition ( 230 ) . ( 0 . 31 to 1 . 56 pcf ) . Expanded polystyrene beads may include 

In some embodiments , mixing the second portion of water a 0 . 008 g / cc to 0 . 016 g / cc bulk density ( 0 . 5 to 1 . 0 pcf ) . 
with the substantially dry composition further comprises Unexpanded beads may be pushed during expansion result 
mixing at least one additive with the second portion of water ing in particles with a lower density but with a broken 
and the substantially dry composition . At least one of the 30 surface which is not smooth as standard beads are . Pushed 
additives may include plasticizers , super plasticizers , air beads may have surface imperfections that may include 
entrainers , or viscosity modifiers . In some embodiments , wrinkles , dimples , and cracks . Pushed beads may be 
additives may form less than 5 % by weight . In some exposed to more steam and / or higher temperatures and / or to 
embodiments , using more additives is possible and should longer dwell times during expansion which expands the 
not affect the end product significantly ; however , more 35 bead beyond its engineered specifications , thereby creating 
additives may not be used due to the associated costs . surface imperfections that may include wrinkles , dimples , 

Solid foams form a class of lightweight cellular engineer - and / or cracks . 
ing materials . Solid foams are classified into two types based Typically expanded polystyrene beads have a generally 
on their pore structure : open cell foam structures and closed smooth texture . However , during the expansion process the 
cell foam structures . Open cell foam structures contain pores 40 beads may be over expanded ( pushed " ) such that the 
that are connected to each other and form an interconnected surface of the bead wrinkles forming surface deformations 
network that is relatively soft . Open cell foam structures will including wrinkles , dimples , and cracks . In some embodi 
fill with whatever they are exposed to , which may affect the ments , when dry particles are mixed with the over expanded 
properties of the foam . Closed cell foam structures do not polystyrene beads the particles adhere to the surface defor 
have interconnected pores . The closed cell foam structures 45 mations of the " wrinkled ” particles . 
normally have higher compressive strength due to their Cementitious materials generally refers to any of various 
structures . However , closed - cell foams are in general denser , building materials which may be mixed with a liquid , such 
require more material , and as a consequence are more as water , to form a cement based substance , and to which an 
expensive to produce . The closed cells may be filled with a aggregate may be added ; includes cements , limes , and 
specialized gas to provide improved insulation . The closed - 50 pozzolans . In some embodiments , the cementitious materi 
cell structure foams have higher dimensional stability , low als may include cement and fly ash . Fly ash ( i . e . , flue ash ) 
moisture absorption coefficients , and higher strength com - generally refers to one of the residues generated in combus 
pared to open cell foam structures . tion . Fly ash may include the fine particles that rise with flue 

In some embodiments , the closed cell foam particles may gases . Ash which does not rise is generally referred to as 
be formed at least in part from homopolymers , copolymers , 55 bottom ash . In an industrial context , fly ash usually refers to 
polyolefins , polycarbonates , polyesters , polyamides , natural ash produced during combustion of coal . Fly ash is generally 
rubbers , and synthetic rubbers . In some embodiments , the captured by electrostatic precipitators or other particle fil 
closed cell foam particles may be formed at least in part tration equipment before the flue gases reach the chimneys 
from polystyrene . In some embodiments , the closed cell of coal - fired power plants . Fly ash when combined with 
foam particles may include hexabromocyclododecane or 60 bottom ash removed from the bottom of the furnace is 
other brominated compounds to , for example , provide addi - known as coal ash . Depending upon the source and makeup 
tional fire resistance . of the coal being burned , the components of fly ash vary 

In some embodiments , closed cell foam particles may be considerably , but typically fly ash includes silicon dioxide 
formed from new or unrecycled polystyrene . In some ( SiO ) ( both amorphous and crystalline ) and calcium oxide 
embodiments , closed cell foam particles may be formed at 65 ( CaO ) , both being endemic ingredients in many coal - bearing 
least partially from recycled polystyrene , which has been rock strata . In some embodiments , cementitious materials 
melted down and reformed into expanded polystyrene may include Portland cement , pozzolanic cements , gypsum 
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cements , or silica cements . In some embodiments , cemen - by volume closed cell foam particles . The partially wet 
titious materials may include Portland cement or pozzolanic cementitious material may include 50 to 90 % by volume 
cements . closed cell foam particles . 

In some embodiments , the building form includes a In some embodiments , the system or method may include 
reduced weight composite building form . 5 mechanically transferring a first portion of the partially wet 

In some embodiments , a system may produce a composite composition from the dispenser 310 to a mold 320 coupled 
building form . The system may function to manufacture to the dispenser to form the first portion into a desired shape . 
composite building forms in a substantially automatic or In some embodiments , mechanically transferring the first 
substantially “ autonomous ” fashion such that once the sys portion of the partially wet composition from the dispenser 
tem is started up very little human interaction ( except , for 10 to the mold may include mechanically transferring the first 

portion of the partially wet composition from the dispenser example , through software based adjustments ) is required 310 to a conveyance container 330 . The first portion may be during the manufacturing process . An automated mechanical transferred from the dispenser 310 to a conveyance con process may significantly reduce the financial costs associ tainer 330 using gravitation and / or vibration . The first por ated with manufacturing the building forms . FIG . 3 depicts 1 . 5 depicts 15 tion of the partially wet composition may be mechanically 
a diagram of a perspective view of an embodiment of a transferred from the conveyance container 330 to the mold 
system 300 used for preparing building forms 100 . In some 320 . The conveyance container may be used to automati 
embodiments , the system or method may include combining cally move portions of the composition from the dispenser 
substantially dry cementitious material particles with closed to the mold along tracks , etc . 
cell foam particles to form a substantially dry composition . 20 In some embodiments , mechanically transferring the first 
The system may mix the substantially dry composition such portion of the partially wet composition from the convey 
that at least some of the cementitious material particles ance container to the mold may include moving the con 
adhere to at least some surface deformations on the surface veyance container back and forth above the mold while 
of the closed cell foam particles . The system may mix water transferring the first portion . In some embodiments , 
with the substantially dry composition to form a partially 25 mechanically transferring the first portion of the partially 
wet composition . In some embodiments , a mixer ( not pic wet composition from the conveyance container to the mold 
tured ) may be used to combine and mix the components may include screening at least some excess first portion 
together . A mixer may use any number of different agitation above an upper level of the open mold using the conveyance 
methods to mix the components together . container . In some embodiments , mechanically transferring 

In some embodiments , closed cell foam particles may be 30 the first portion of the partially wet composition from the 
measured by weight ( e . g . , pounds ) into a weigh dispenser conveyance container to the mold may include vibrating the 
using calibrated load scales . Cement may be measured by conveyance container while transferring the first portion . In 
weight ( e . g . , pounds ) into a weigh dispenser using calibrated some embodiments , a vibration table sits below the mold . 
load scales . Fly ash may be measured by weight ( e . g . , The mold may be clamped down on top of a carrier ( e . g . , a 
pounds ) into a weigh dispenser using calibrated load scales . 35 production pallet ) positioned on the vibration table during 
Cement and fly ash may form at least a portion of a the fill and / or compression stage . In some embodiments , the 
cementitious material . The same weigh dispenser may be vibration may be directed to the mold but transfers to the 
used for the cement and the fly ash ; however , the fly ash and conveyance container since they are in direct contact with 
cement may be measured individually and then summed each other . The conveyance container ( and in some embodi 
Water may be measured volumetrically or by weight . Addi - 40 ments the mold ) may be vibrated at between about 35 Hz to 
tives , if employed , may be measured volumetrically . The 42 Hz or about 35 Hz to 60 Hz ( e . g . , 38 Hz running at 50 % 
additives may be pneumatically pumped into a measuring power ( 11 kW , approximately 15 HP ) ( e . g . , using machine 
vessel . settings ) ) while transferring the first portion . In some 

In some embodiments , all of the weighed closed cell foam embodiments , the conveyance container ( and in some 
particles may be dispensed into the mixer . A first portion 45 embodiments the mold ) may be vibrated at 38 Hz running at 
( e . g . , 50 % ) of the weighed dry cementitious material par - 50 % power ( 11 kW , approximately 15 HP ( e . g . , using 
ticles may be dispensed into the mixer . The first portion and machine settings ) ) , based upon machine specifications / set 
the closed cell foam particles may be mixed together for tings actual readings may vary . In some embodiments , the 
period of time ( e . g . , 30 seconds ) . A first portion of the water first portion may be transferred by moving the conveyance 
( e . g . , 25 % ) may be added to cementitious material particles 50 container back and forth while vibrating the conveyance 
and the closed cell foam particles mixture . Remaining ( e . g . , container . The mold may be filled for about 2 to 20 seconds , 
50 % ) weighed dry cementitious material particles may be about 4 to 15 seconds , or about 7 to 9 seconds ( e . g . , 8 
dispensed into the mixer . The remaining water ( e . g . , 75 % ) of seconds ) . 
the water and any additives are introduced to the mixer . The When transferring a partially wet composition with more 
resulting mixture is then mixed for a period of time ( e . g . , 75 55 than 50 % closed cell foam particles to a mold the compo 
seconds ) . The resulting partially wet cementitious material sition tends to just form a mound in the mold and not fill the 
may be transferred to a dispenser 310 . In some embodi - mold spaces and as such vibration of the mold assists in 
ments , a conveyor may automatically transfer the partially spreading out the composition evenly in the mold . Similar 
wet cementitious material from the mixer to the dispenser systems may have been used to produce pavers ; however 
310 . In some embodiments , the mixer may release the 60 pavers are formed from a far denser material such as 
partially wet cementitious material through a discharge door concrete which may have a higher water content such that 
automatically to the dispenser 310 ( e . g . , dispenser 310 may gravity works well enough to fill a mold evenly and vibra 
be disposed below the mixer ) . The partially wet cementi - tion is not needed . 
tious material may include 10 to 20 % by volume cementi . In some embodiments , the first portion of the partially wet 
tious material . The partially wet cementitious material may 65 composition may be compressed in the mold . The first 
include 10 to 50 % by volume cementitious material . The portion of the partially wet composition may be compressed 
partially wet cementitious material may include 60 to 90 % in the mold to about 60 - 90 % or about 80 - 90 % ( e . g . , 87 % ) of 
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the first portions initial volume . In some embodiments , one of FIG . 4 . The lower boundary as depicted in FIG . 5 by line 
or more tampers 340 may be used to compress the first 510 is a piecewise linear function connecting the points in 
portion of the partially wet composition in the mold . In some Table 4b of FIG . 4 . 
embodiments , one or more vibrators 350 ( e . g . , vibration In some embodiments , the method may include providing 
table ) may be used to consolidate the first portion of the 5 a partially wet composition in a mold while vibrating the 
partially wet composition in the mold . The mold itself may mold , the partially wet composition , or both . The method 
be vibrated . The first portion may be compressed / consoli may include transferring the partially wet composition to the 
dated in the mold for a period of time ( e . g . , about 1 to 20 mold while vibrating the mold , the partially wet composi 
seconds , about 1 to 10 seconds , 3 to 8 seconds , or 4 to 6 tion , or both . The method may include compressing the 
seconds ) . The mold may be vibrated during compression at partially wet composition in the mold while vibrating the 
about 50 to 60 Hz ( e . g . , 55 Hz at 60 % power ( 13 . 2 kW , mold , the partially wet composition , or both . 
approximately 18 HP ) ( e . g . , using machine settings ) ) . In In some embodiments , making the building form may 
some embodiments , the mold may be vibrated during com - include vibration with a log - amplitude and frequency 
pression at 55 Hz at 60 % power ( 13 . 2 kW , approximately 18 15 between a first boundary and a second boundary . In some 
HP ( e . g . , using machine settings ) ) , based upon machine embodiments , the first and the second boundaries may be 
specifications / settings , actual readings may vary . The first described as piecewise linear functions connecting the 
portion may be compressed / consolidated in the mold using points . In some embodiments , the first boundary may 
tampers 340 and vibrators 350 simultaneously . In some include a log - amplitude of about 200 mm / s at 0 Hz fre 
embodiments , frequency and / or acceleration ranges may be 20 quency , about 200 mm / s at 20 Hz frequency , about 200 
essential for producing a building form including closed cell mm / s at 30 Hz frequency , about 25 mm / s at 150 Hz 
foam particles . In some embodiments , a system may include frequency , about 2 . 0 mm / s at 350 Hz frequency , and about 
a core puller 360 . 1 . 0 mm / s at 600 Hz frequency . The second boundary may 

In some embodiments , the first portion of the partially wet include a log - amplitude of about 0 . 1 mm / s at 0 Hz fre 
composition may be mechanically released from the mold . 25 quency , about 0 . 1 mm / s at 20 Hz frequency , about 5 . 0 mm / s 
Releasing the first portion may include turning all vibrators at 50 Hz frequency , about 0 . 5 mm / s at 150 Hz frequency , 
off . In some embodiments , a mold may be formed from at about 0 . 1 mm / s at 400 Hz frequency , and about 0 . 1 mm / s at 
least three portions . The mold may include a body , a core 600 Hz frequency 
plate , and one or more tamper heads . The mold body may nold body may In some embodiments , making the building form may form the four sides of the building form and the central full 30 ind º include vibration with a log - amplitude and frequency from core of the building form . The core plate may form a bottom 
shoulder and bottom half channels or half cores . The tamper between about 200 mm / s to about 0 . 1 mm / s at 0 Hz 
head may form a top shoulder and top half channels or half frequency . Making the building form may include vibration 

with a log - amplitude from between about 200 mm / s to about cores . The mold may be mechanically lifted a portion of a 
height of the first portion ( e . g . , < 10 mm , < 5 mm , or about 1 35 0 . 1 mm / s at 20 Hz frequency . Making the building form may 
mm ) . A core plate may be pulled away from the first portion . include vibration with a log - amplitude from between about 
In some embodiments , the mold may be quickly ( e . g . , 200 . 0 mm / s at 30 Hz frequency to about 5 . 0 mm / s at 50 Hz 
instantaneously ) lifted away from the molded first portion . frequency . Making the building form may include vibration 
The tampers may remain in position ( i . e . , adjacent an upper with a log - amplitude from between about 25 mm / s to about 
surface of the molded first portion ) while the mold is lifted 40 0 . 5 mm / s at 150 Hz frequency . Making the building form 
away . After removing the mold the tampers may be removed may include vibration with a log - amplitude from between 
from contacting the upper surface of the molded first por about 2 . 0 mm / s at 350 Hz frequency to about 0 . 1 mm / s at 
tion . In some embodiments , mechanically releasing the first 400 Hz frequency . Making the building form may include 
portion of the partially wet composition from the mold vibration with a log - amplitude from between about 1 . 0 
comprises releasing the first portion from the mold in less 45 mm / s to about 0 . 1 mm / s at 600 Hz frequency . 
than 2 minutes , less than 1 minute , less than 30 seconds , or After releasing the molded first portion of the partially 
less than 10 seconds . As mentioned the building form must wet composition , the building form may be removed from 
be properly formed in the mold , including , but not limited to the system on a production pallet and subsequently stored in 
being properly compressed and consolidated as well as have a curing room . The molded building form may be cured for 
a proper consistency ( as based as least in part upon the ratio 50 at least 48 hours or for at least 24 hours . In some embodi 
of water to cementitious material to closed cell foam par - ments , the cured building form may have a density of 21 to 
ticles ) such that the building form may be released from the 24 lb / ft ( pcf ) . In some embodiments , the cured building 
mold quickly and in an uncured state . Being able to remove form may have a density of 17 to 35 lb / ft " . In some 
the uncured building form from the mold quickly is a major embodiments , the cured building form may have a 7 - day 
contributing factor for allowing a system to be substantially 55 compression strength of < 40 psi . In some embodiments , the 
automated vastly improving the efficiency of the manufac - cured building form may have a 7 - day compression strength 
turing process of building forms over current methods . of up to 60 psi or up to 100 psi . 

FIG . 4 depicts two tables ( i . e . , TABLE 4a and TABLE 4b ) In some embodiments , the system may mechanically 
showing points along the upper and lower vibration bound - transfer a second portion of the partially wet composition 
aries for systems and / or methods of preparing building 60 from the dispenser to the mold to form the second portion 
forms . into the desired shape using the same mold instead of 

FIG . 5 depicts a graphical representation of the opera - leaving the uncured building form in the mold for hours , 
tional boundaries of vibration for systems and / or methods of days or even more to cure before removing the cured 
preparing building forms expressed as log - amplitude ( root building form from the mold . Embodiments of the system 
mean - square ( rms ) velocity in mm / s ) verses frequency ( Hz ) . 65 described herein may only use a single mold or single set of 
The upper boundary as depicted in FIG . 5 by line 500 is a molds ( e . g . , when more than one building form is manufac 
piecewise linear function connecting the points in Table 4a tured at a time ) . As such a single mold or single set of molds 
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may be used repeatedly by the system over a relatively short manner of carrying out the invention . It is to be understood 
period of time to produce many building forms in a single that the forms of the invention shown and described herein 

are to be taken as the presently preferred embodiments . 
Elements and materials may be substituted for those illus 

EXPERIMENTALS 5 trated and described herein , parts and processes may be 
reversed , and certain features of the invention may be 

I . Methods ( for Collecting Vibrational Characteristics utilized independently , all as would be apparent to one 
Expressed as Log - Amplitude Vs . Frequency ) skilled in the art after having the benefit of this description 

Purpose : The purpose of testing was to gather the range of of the invention . Changes may be made in the elements 
vibration characteristics of the block machine mold . 10 described herein without departing from the spirit and scope 

Materials : A velocimeter ( Wilcoxon 783V ) was attached of the invention as described in the following claims . 
using a magnetic base to the mold near a corner rib for What is claimed is : 
maximum stiffness . The output of the velocimeter was 1 . A method for preparing building forms including at 
routed to a National Instruments USB - 9234 data acquisition least some cementitious materials , comprising : 
D / A converter , then to Nelson Acoustics ' Trident Multichan - 15 mixing dry cementitious material particles with closed 
nel Realtime Analyzer v6 . 11 . The sensitivity of the trans cell foam particles , comprising at least some surface 
ducer was checked via calibrator and found to be within 5 % deformations on a surface of the closed cell foam 
of its nominal value . particles , to form a first dry composition such that at 
Methods : Spectral data were determined by performing a least some of the cementitious material particles adhere 

narrowband analysis at 1 Hz resolution , with results in 20 to at least some surface deformations on the surface of 
power spectral density using a Hanning window . Because the closed cell foam particles , wherein the closed cell 
the Hanning window spreads tonal energy in the frequency foam particles have a bulk density of 0 . 31 to 1 . 56 pcf , 
spectrum , we summed the energy in 5 adjacent lines cen and wherein mixing the dry cementitious material 
tered on the first 8 drive harmonics , plus subharmonics 1 / 2 , particles with the closed cell foam particles to form a 
and in a few cases 1 / 3 and 2 / 3 as well . This process math - 25 first dry composition comprises : 
ematically filters out incoherent vibrations at frequencies not combining the closed cell foam particles with a first 
associated with the drive . An 8x6 test matrix was agreed portion of dry cementitious material particles to form a 
upon which included all combinations of : machine setting dry composition ; 
frequencies 30 , 35 , 40 , 45 , 50 , 55 and 60 Hz and machine mixing the dry composition for a first period of time 
setting power levels 30 , 40 , 50 , 60 , 70 , 80 percent . An extra 30 mixing a first portion of water with the dry composition 
element was added for the mold fill operation at machine to form the first dry composition , wherein the first 
settings of 38 Hz and 55 percent power . The compaction portion of water comprises about 10 - 30 % of a total 
operation was described as a machine setting of 55 Hz and amount of water to be added ; and 
70 percent power which is already part of the matrix . combining the first dry composition with a second portion 

Data : Data was collected at each determined point and 35 of dry cementitious material particles ; 
recorded into the Nelson Acoustics ' Trident Multichannel mixing a second portion of water with the first dry 
Realtime Analyzer v6 . 11 . Vibration signals were filtered in composition to form a partially wet composition , 
post - processing to highlight the relevant harmonics and wherein the first portion of water and the second 
subharmonics and suppress all other frequencies . portion of water form the total amount of water added 

Results : The results appear to be best expressed in “ scatter 40 and a ratio of the total amount of water to the total 
plots ” which relate vibration frequency to log - amplitude . It portions of the dry cementitious material particles 
should be noted that a drive frequency of X Hz produces ranges from 0 . 20 to 0 . 40 by weight ; and 
vibrations at X but also at nX where n refers to all positive making a building form by placing the partially wet 
integers . At high levels , fractional values of n ( subharmon composition in a mold and then releasing the building 
ics ) arise . The envelope of each overall signal was deter - 45 form from the mold . 
mined as a function of time : the time - weighted linear 2 . The method of claim 1 , wherein the building form 
average velocity is reported . TABLE 4a in FIG . 4 depicts comprises a reduced weight composite building form having 
points along the upper bounds of the results in the scatter a density of 17 to 35 lb / ft " . 
plots . TABLE 4b in FIG . 4 depicts points along the lower 3 . The method of claim 1 , wherein the cementitious 
bounds of the results in the scatter plots . FIG . 5 depicts the 50 materials comprise cement and fly ash . 
upper and lower bounds as piecewise linear functions con - 4 . The method of claim 1 , wherein the closed cell foam 
necting the points depicted in TABLE 4a and TABLE 4b . particles comprise polystyrene . 

In this patent , certain U . S . patents , U . S . patent applica - 5 . The method of claim 1 , wherein the closed cell foam 
tions , and other materials ( e . g . , articles ) have been incorpo - particles comprise expanded polystyrene . 
rated by reference . The text of such U . S . patents , U . S . patent 55 6 . The method of claim 1 , further comprising mixing at 
applications , and other materials is , however , only incorpo - least one additive with either the first portion or the second 
rated by reference to the extent that no conflict exists portion of the water . 
between such text and the other statements and drawings set 7 . The method of claim 1 , further comprising mixing at 
forth herein . In the event of such conflict , then any such least one additive with either the first portion or the second 
conflicting text in such incorporated by reference U . S . 60 portion of the water , wherein the at least one additive 
patents , U . S . patent applications , and other materials is comprises plasticizers , super plasticizers , air entrainers , or 
specifically not incorporated by reference in this patent . viscosity modifiers . 

Further modifications and alternative embodiments of 8 . The method of claim 1 , wherein mixing the second 
various aspects of the invention will be apparent to those portion of the water with the first dry composition to form 
skilled in the art in view of this description . Accordingly , this 65 the partially wet composition further comprises mixing at 
description is to be construed as illustrative only and is for least one additive with the second portion of the water and 
the purpose of teaching those skilled in the art the general the first dry composition . 
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9 . The method of claim 1 , wherein mixing the second 13 . The method of claim 1 , wherein the first portion of 
portion of the water with the first dry composition to form water comprises about 20 to 30 % of the total amount of 
the partially wet composition further comprises mixing at water used to form the partially wet composition . 
least one additive with the second portion of the water and 14 . The method of claim 1 , wherein mixing the second 
the first dry composition , and wherein the at least one 5 portion of water with the first dry composition to form the 

partially wet composition comprises mixing for a period of additive comprises plasticizers , super plasticizers , air time of about 50 to 120 seconds , about 60 to 90 seconds or entrainers , or viscosity modifiers . about 70 to 80 seconds . 
10 . The method of claim 1 , wherein the first portion of the 15 . The method of claim 1 , wherein the partially wet 

dry cementitious material particles comprises about 40 to composition comprises 10 - 50 % or 10 - 20 % by volume dry 
60 % of the total amount of dry cementitious material cementitious material particles and 50 - 90 % or 60 - 90 % 

closed cell foam particles by volume . particles . 16 . The method of claim 1 , wherein a ratio of the total 
11 . The method of claim 1 , wherein a ratio of the total portions of water added to the total portions of dry cemen 

amount of water to the portions of the cementitious material titious material particles ranges from 0 . 23 to 0 . 28 by weight . 
particles ranges from 0 . 20 to 0 . 33 , 0 . 23 to 0 . 28 , or 0 . 24 to 15 17 . The method of claim 1 , wherein the closed cell foam 
0 . 26 by weight . particles have a bulk density of 0 . 31 to 1 . 56 pcf . 

12 . The method of claim 1 , wherein the first period of time 18 . The method of claim 1 , wherein the building form has 
is from about 10 to 60 seconds , about 20 to 40 seconds or a 7 - day compression strength of up to 100 psi . 
about 25 to 35 seconds . * * * * 


